delivered in costly care settings such as hospitals, EDs, and SNFs. Preventable hospital admissions cost Medicare in excess of $17 billion ( Health Research & Educational Trust, 2010 ) with annual cost estimates for ED visits more than $9 billion for older adults alone ( Agency for Healthcare Research and Quality, 2010 ) . Skilled nursing facility stays for older adults are estimated to cost more than $150 billion annually ( Gaugler, Duval, Anderson, & Kane, 2007 ) . Eliminating just 5% of the care provided in these costly settings could save billions of dollars.
Prediction models have been developed as a way to identify, calculate, or predict outcomes such as the use of costly health care services. Predictive modeling based on analysis of administrative data is an approach frequently used to identify high-risk subgroups for targeted interventions. For example, computer algorithms have been developed to categorize patients into complexity tiers as a basis for focusing primary care interventions ( Reid, Roos, MacWilliam, Frohlich, & Black, 2002 ) . Higher tiers refl ect the presence of multiple medical conditions and therefore greater complexity of case management, thus increasing the likelihood that patients will incur higher costs ( Reid, MacWilliam, Verhulst, Roos, & Atkinson, 2001 ). The Johns Hopkins ACG System Predictive Model is one such model that includes the number of medical diagnoses and prior use of health services to identify patients at high risk of extensive health service use in the future and to estimate potential expenses ( Weiner, Abrams, & Bodycombe, 2003 ) . Similarly, the Elder Risk Assessment (ERA) is a risk screen developed for use with older adults receiving primary care services to predict hospitalizations and ED visits within the next 2 years ( Crane et al., 2010 ) . The ERA includes marital status and age categories in addition to prior hospital stays and specifi c diagnoses. A recent review, however, indicates that the overall predictive ability of models based on data found in traditional administrative databases is poor, alternatively recognizing that including relatively simple, real-time, clinically actionable data such as sociobehavioral factors may be more accurate in identifying patients at high risk of extensive and expensive health care service use ( Kansagara et al., 2011 ) .
Predisposing characteristics (e.g., education, occupation, ethnicity), social aspects that may infl uence an individual's ability to access care (e.g., income, insurance), and a person's perspective of their need for care are recognized as important indicators of use of costly health services ( Andersen, 1995 ) . However, these variables are often underutilized because they are less readily available in administrative databases. Functional status data are complex, and gathering it is considered problematic because the data are mostly dependent on patient-provided history, it fl uctuates, and it is diffi cult or impossible to pull from databases with any consistency ( Crane et al., 2010 ) .
Although experts recognize that adding functional and social variables could improve risk model discrimination because many of these variables have been associated with increased risk of costly care ( Gaugler et al., 2007 ; Gill, Allore, & Han, 2006 ; Kansagara et al., 2011 ; Kim, Newman, & Lipsitz, 2013 ; Meldon et al., 2003 ) , these variables are not widely used in health care use prediction models. Including functional and social variables to enhance the performance of existing risk models would require a new level of sophistication in obtaining, storing, coding, and evaluating functional and social data. The decision to invest resources to develop this sophistication will depend on the presence of an evidence base that indicates that these variables add a signifi cantly improved balance of sensitivity and specifi city to existing administrative screening mechanisms. We conducted a secondary analysis of data from a study of nurse care coordination in a health care home (HCH), which included a sample of 57 community-dwelling older adults with multiple chronic medical conditions. The patients were identifi ed from administrative databases at the study site as at risk of use of costly health care services ( Vanderboom, Holland, Lohse, Targonski, & Madigan, 2014 ) . The purpose of the study was to explore the differences in predisposing characteristics, enabling resources, patient-perceived need for care, and professionally evaluated need for care between those patients who did and those patients who did not use costly care services (hospitalizations, ED visits, or SNF stays) in a 3-month period of time. Data from the parent study were grouped and analyzed in terms of predisposing characteristics, enabling resources and patient-perceived need for care variables. Statistically or clinically signifi cant differences between groups for functional and social variables would encourage further study of the predictive capability of those variables.
C ONCEPTUAL F RAMEWORK
The study was guided by the Behavioral Model of Health Service Use, which can be used to identify factors that predict the use of costly health care transitions (hospitalizations, ED visits, and SNF stays). The Behavioral Health Model of Health Service Use ( Andersen, 1995 ; Andersen & Aday, 1978 ) is a widely used model that identifi es individual predictors of service use in the categories of predisposing characteristics, enabling resources, and need for care (see Figure 1 ) . Predisposing characteristics are those present in an individual that affect their propensity to use services. These include demographics and social structure (e.g., education, occupation, and ethnicity), health beliefs (attitudes, values, and knowledge) and psychological characteristics (mental dysfunction, cognitive impairment, and autonomy). Enabling resources are the social aspects/determinants that infl uence an individual's ability to access care, such as income, health insurance, transportation, and family resources. Need for care refers to health or functional factors that are often the most immediate cause for health service use. Need factors are considered from two perspectives--the patient's perceived need and the professionally evaluated need for care. Patient-perceived need for care , or illness level, is defi ned as a patient's judgment on severity of his or her illness or self-rated health status; clinician-evaluated need for care is defi ned as professional judgment about a patient's health status. Perceived need helps understand care-seeking and adherence, whereas evaluated need is related to the kind and amount of treatment provided.
M ETHODS

Design
We conducted a secondary analysis of existing data from a study of community-dwelling older adults with chronic, complex illnesses receiving primary care in an HCH ( Vanderboom et al., 2014 ) . The study was approved by the institutional review board.
Sample and Setting
The sample included 57 community-dwelling older adult primary care patients. All participants met the inclusion criteria of 55 years and older, multiple chronic health conditions, and the ability to speak and read English. Exclusion criteria included cognitive impairment documented in the medical record, untreated mental health condition, or terminal illness. The setting was a large primary care practice within an academic medical center located in the upper Midwest. The region's population is predominantly white, although slightly higher minority population rates are observed in the county's urban center where the HCH is located ( He, Sengupta, Velkoff, & DeBarros, 2005 ) . The remainder of the county is rural. The county residents are socioeconomically similar to the U.S. white population as a whole ( U.S. Census Bureau, 2013 ) .
Variables and Measures
Variables available were grouped according to concepts within the conceptual framework-predisposing characteristics, enabling resources, and need for care (patient-perceived need and professionally evaluated; see Table 1 ). The outcome variable, costly care, was defi ned as any hospitalization, any ED visit, and any SNF days during the 3 months of follow-up in the parent study. Description of how the variables were measured and the data source for the variables is also included in Table 1 .
FIGURE 1
Behavioral model of health service use. indicators as suggested by Schoenfeld (1980 ) . No a priori adjustments were made for multiple comparisons. All statistical analyses were performed using SAS 9.2 statistical software (SAS Inc., Cary, NC).
R ESULTS
Data from the total sample of 57 patients were available. Seventeen of the participants (29.8%) experienced a hospitalization, ED visit, or SNF stay. Group differences in the indicators can be found in There were no statistically or clinically signifi cant differences between patients who used and those who did not use costly care in enabling resources variables, including living situation, insurance, or income. The majority of patients who used costly care were married (64.7%), lived with others (52.9%), had health insurance/Medicare (88.2%), and reported an adequate income (88.2%). Nearly two-thirds (70.6%) had attended some college.
There were signifi cant group differences in the patient-perceived need for care variables. More patients who used costly care reported limitations in one or more activities of daily living (ADL) ( p = .015) (and specifi cally in bathing, p = .06), and in one or more instrumental activities of daily living (IADL) (p = .059) than those who did not use costly care. Similarly, more patients who used costly care rated the extent of limitations to their functioning as moderate to severe ( p = .04) compared with those who did not use costly care.
In the category of professionally evaluated need for care , patients who used costly care had on average 14 comorbid conditions whereas those who did not use costly care had on average 13 comorbid conditions ( p = .86). Eleven percent of patients who used costly care had been hospitalized in the 30 days prior to the study, whereas none of the patients who did not use costly care had been hospitalized in the prior 30 days ( p = .08). Patients who used costly care scored at greater risk for SNF placement on the Live Well at Home Rapid Screen ( MN Board of Aging, 2008 ) than those who did not use costly care ( p = .02). Although not a statistically signifi cant difference for this analysis ( p = .11), a greater percentage of patients who used costly care were found to be cognitively impaired (41.2%) than those who did not use costly care (20.0%).
D ISCUSSION
The purpose of this study was to explore the differences in factors that indicate service use between patients who did and patients who did not use costly (Continued)
care (hospitalizations, ED visits, or SNF stays) in a sample of community-dwelling older adults with multiple chronic conditions. Our fi ndings of differences in patients' perceived need for care (i.e., difficulty with ADL and IADL) are consistent with the use of costly health services as suggested by the Behavioral Health Model of Health Service Use. Andersen ( 1995 ) asserts that need variables, both patient-identifi ed need and professionally evaluated need, should ideally drive health service use. Our fi ndings regarding the importance of functional status are consistent with a recent review that compared the predictive value of four instruments identifying older adults at risk of ED visits ( Buurman et al., 2011 ) . The best performing of the four instruments comprised seven items measuring functional status including measures of both ADL and IADL ( Buurman et al., 2011 ) . Similarly, a recent study by Sylvia et al. (2008) also found that impaired functional ability (ADL and IADL limitations) was present in high-risk patients.
Our fi ndings share similarities with those of a meta-analysis of the predictors of SNF admission among community-dwelling older adults ( Gaugler et al., 2007 ) . Skilled nursing facility admission was predicted most strongly by dependency in ADL and cognitive impairment. Another large study of community-dwelling older adults (70 years and older) found that the occurrence of persistent disability in bathing was independently associated with the risk of long-term SNF placement ( Gill et al., 2006 ) . The Live Well at Home Rapid Screen was developed and is used by the Minnesota Department of Health to identify community-dwelling older adults at risk for SNF admission ( MN Board of Aging, 2008 ) . The Live Well at Home Rapid Screen score was included as one of our study variables (professionally evaluated need for care). Consistent with the screen's intent, we found that patients who scored higher on the screen were more likely to use costly care. Although this is technically a professionally evaluated screen, it differs from other screens in that it requires patients' perceived need for care information regarding their health and functional status. Findings from this study add to the strength of the evidence for use of the Live Well at Home Rapid Screen in clinical practice.
In contrast to the predictor variables for SNF use identifi ed previously, patient-perceived need for care variables are rarely included in risk identifi cation SNF admission was predicted most strongly by dependency in activities of daily living and cognitive impairment. methods for hospital readmissions or ED visits (e.g., Johns Hopkins ACG System Predictive Model; ERA) that primarily include professionally evaluated variables such as medical diagnoses or prior service use. Reasons posited for not using patient-perceived need for care variables include the limitations of patient self-report (e.g., low response rates, recall bias, literacy requirements, time and cost; Crane et al., 2010 ) .
Although very preliminary, our fi ndings suggest that patient-perceived need for care variables can be collected and are potentially as informative as professionally evaluated need for care. Both patientperceived and professionally evaluated needs for care variables should be explored further to fully describe the contextual needs that underpin the use of costly health care. The current national focus on patientcentered measures and patient-reported outcomes supports this contention, particularly for communitydwelling older people whose individual appraisal of ability and status is likely to infl uence care seeking and the use of health care services.
L IMITATIONS
The study was a secondary analysis of an existing database with a small sample. As the intent was exploratory, the p value threshold was increased from .05 to .10 to make sure that candidate variables were not excluded from consideration because of lack of study power. No adjustment for multiple comparisons was done. The study was conducted in one setting with a homogeneous and well-educated sample. These limitations restrict generalizability of study fi ndings, but the results provide important preliminary fi ndings for subsequent studies.
Implications for Case Management
Case managers are well positioned to provide care coordination in HCHs ( Treadwell & Giardino, 2014 ) . A principal component of case management, regardless of practice setting, is to get a person clinically necessary care in a timely manner to optimize wellness and functional capability ( Case Management Society of America, 2012 ). Findings from this study reinforce the importance of considering patient-reported needs when planning care as part of the collaborative practice inherent in case management. The use of the Live Well At Home Rapid Screen by case managers may be especially valuable for identifying patients' functional status and perceived needs for care that may assist them in maintaining their independence and maximizing wellness. Targeting case management services using evidence-based decision support tools such as prediction models enhances the opportunity to maximize outcomes and minimize waste of resources. Most health service use prediction models use variables that are discrete events such as readmissions or the number of diagnoses and that are readily available in administrative databases. As the national health policy focus shifts to measuring quality (especially from the viewpoint of the patient) in addition to cost, new health indicators must be explored to refl ect evolving health-related concerns ( Bowling, 1997 ) . The rising expectation of viewing health in terms of "physical, mental, and social well-being, and not merely the absence of disease and infi rmity" ( World Health Organization, 2003 ) is compatible with the patient-centered care provided by case managers and suggests including patient-perceived need for care as an important indicator for use of health services and inclusion in case management prediction models. 
